This paper describes the design and use of a simulator of some of the newly automated safety separation functions for terminal air traffic control (ATC).
The simulator system accepts as inputs a program written in the associative processor instruction set. an argument usage p a r a m e t e r (one bit), and the two m o s t s i g n i f i c a n t bits of the argument if present.
If the argum e n t usage bit is set, the command word is followed by a word c o n t a i n i n g the 30 least s i g n i f i c a n t bits of the argument.
Following the command w o r d (or argument
word if present) is a series of 15 bit half-words, packed two per word. These p a r a m e t e r h a l f -w o r d s each contain a p a r a m e t e r i d e n t i f i e r (e.g. A) (two bits), the address of the most s i g n i f i c a n t bit of the p a r a m e t e r field (eight bits), and the number of bits in the p a r a m e t e r field minus one (five bits). less than, less than or equal, equal, not equal, g r e a t e r than, g r e a t e r than or If this distance, the closest that the two aircraft will ever get to each other if neither deviates from the given course, is greater than the minimum miss distance, then this is considered to be a feasible maneuver.
The two new vectors then have their risk probability calculated.
If this probaThe simulation module merely prebility is less than the threshold, then pares a message in a form which could be the maneuver is accepted. If the sent to an automatic voice response unit probability is greater than the threshold, for transmission to the pilot. In general, then the aircraft is turned further and checked again. This last step is repeated until a safe maneuver is found.
No turn greater than 180" is considered.
Tables are maintained to determine if an aircraft gets into multiple conflicts. If so, consistent maneuver suggestions are calculated. If the multiple conflict occurs from the same side, then the larger of the bearing changes will be sent as the maneuver.
If the conflict is from the opposite side, then a flag is set to indicate that no unambiguous maneuver was found.
ADVISORY MESSAGE GENERATION
The newest function added to the simulator is a simple module which pre-> pares messages which could be transmitted to pilots involved in conflicts.
A similar function was implemented~and tested at Knoxville in 1972.
The messages Consist of traffic advisories and service messages. The average message will take two or three scans to transmit. During peak periods, there will be messages waiting in a queue to be sent to the aircraft. 
